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Outline

 DOM testing sequence;
Interaction of DAQ-Control and analysis

e How domtests work

e More about tools



A fixed sequence is repeated for each
temperature step.

Ramp temperature down, measure (I, I, I11)
and repeat...

Temperature

A

Begin




In the freezer datarecording Is
alwalys on.

PMT off PMT on
Pulser on

-

1 II 111

e |: Set target Temperature, wait for stabilisation

e |I: Analyse datafrom section |, apply result.
Determine nominal HV, apply.

e [II: All other measurements with nominal settings.
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In part | the discriminator threshold is
determined.

Number of Records Peak Position

Discriminator

Slope 2 gain '#,-
A Threshold A **
Pulser _,-"‘
'SPE’ Peak *

2 16, 4,213
#"’ ( F) 3 -

\MJ\ - Ch. 0, 1,2)
} i i

1.25mV 5 mV Pulser Amplitude
Pulse Height

e Set pulser to various amplitudes, including the
target SPE value.

e Determine the discriminator threshold and the
gain for each DOM. S




In part | also the pedestal pattern Is
examined.

ATWD Baseline Level ATWD ticks

F g i

Bias Voltage Channel Number

e Collect pedestal patterns at all temperatures

e Study gain per channel
(see also Kael's talk)



At the end of part | DAQ Control asks
the analysis package for the results.

e DAQ Control starts an analysis of thefiles
recorded in part |.

e Results.; discriminator threshold and pedestal
patterns are immediately applied.

e Next: need nomina HV to continue »~ Part ||



In part 11 the nominal HV Is

determined.

e DAQ Contro
e DAQ Contro

starts a gain-versus-HV run.
asks the analysis package to

determine the nominal HV for the current

temperature.

 How thisisdone ~Following slide.



DAQ Control asks for nominal HV
settings for each DOM.

 DC specifiesall filenames and output directory
for the analysis package (xml).

e DC startsthe analysis, passing xml as argument.
e Analysiswrites (xml) results to output directory.

* DC readsin results and adjusts descriptor xmls
for each DOM.

e DC asksal DOMsto re-adjust.



In part [ DAQ Control carries out a
bunch more tests.

e Linearity testsusing LEDs and areference DOM
e PMT time |itter
e PMT quantum efficiency

* Time synchronisation resolution (RapCal)
e Many more....

» Data get recorded but are analysed only later.
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A domest checks a series of files for a

specific property.

e Goal: use 10 weeks' data to judge DOM quality.

e Specify (xml):

Inputfiles
e Suitable data subsets
* Analysis class

e Judgement class

e Qutput directory

e Example:

» /data/domtest/23July2003/TestDaq_231.zip

/data/domtest/23July2003/TestDaq_232.zip

HV stable
Temperature stable —» next slide
Quiality good

e GainVersusHV — later slide

e GainVersusHVJudgement —» later slide

e /data/domtest/23Jul2003/gainVsHV/results
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|dentify time intervals where
Temperature and HV were stable.

Temperature

HV
J
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Time Intervals are specified e.g. as:

'HV was stable'.

Tloniter Analysis Class Diggram

[Restrictions
e Fixed limits:
" * List DerivedLimits

Value was in range [Low; Hi].

e Derived limits:

Value was in a peak of time

distribution of that quantity. Tntecval

* double stantTime
* double end Time

* int domlD

Time * List hlonitorRecor Entries
* Ligt BlonitorRecordleans
‘ * Lizt blenitor Record RS

Trlo ni tor Record Entoy
- * int timeStamp

* intdemlD

Monitor Quantity *double highVoltage
* doub e vemperature

Telo nitarA nely=sis

¥ Wector DOl
* Yeotor InputFiles

* DOl Looper

+ analyze| Kestrctions ]
+ getDONl=1]

DOLlLooper

* Weotor DOMLE
* Rextrictions

* Wector getDOTl=(]

FixedLimitZontral

amalucic rontiness
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The salected time intervals are stored
In an xml file.

< "1.0" "UTF-8"
g<xs:schema xmIns:xs="http: //vaw.w3.org/2001 /XMLSchema"

O~ uwuwMNpE=

xs:include schemalLocation="MonitorRecordEntry.xsd"”

xs:e]lement name="Interval Group”
xs:complexType
XS :sequence
xs:2]lement name="TimeIntervals” type="IntervalEntry"” max0ccurs="unbounded"
xs:2]lement name="DACValues” type="DACEntry"” max0ccurs=""unbounded"
XS :sequence
xs:attribute name="DomID" type="xs:string” use="required"”
xs:complexType
xs:element

xs:complexType name="Interval Entry"”
XS :sequence
xs:2lement name="MonitorRecordEntry” type="MonitorEntry” max0Occurs="unbounded”

XS :sequence
xs:attribute name="BeginTime"” type="FortvEightBits"” use="required”
xs:attribute name="EndTime"” type="FortyEightBits"” use="required”

xs:complexType

xs:complexType name="DACEntry"”
xs:attribute name="Name” type="xs:string” use="required”
xs:attribute name="Value” tvpe="xs:double” use="required”
xs:complexType

xs :schema



Anaysisisonly carried out for
records within valid time intervals.

* Book aset of result histograms for all
Independent time intervals.

Gain versus HV: find number of temperature intervals.

 Analyse all records from within time intervals.

Find pulse height and fill pulse-hei ght-spectrum for the right temperature interval.

* Oncetheloop isfinished, call 'finalise’ method
from the analysis.

Fit 1/x and Gaussian to pulse-height-spectrum. Find peak position. Thisis a measure of the PMT
gain @ HV (@ Temperature).

e Storethe reaults.
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Analysis deals with waveforms
extracted from domHitRecords.

Wavefoon Analyziz Cla== Diagmm

Sigral
* double[] pulss
* double bass=line Peak
* double maxWaltage * double tri 4
ci:v:t’a-E "cbublcpcs;ﬁrca
+ getSignall) * double Icading Edge
Warcform + getHazelins() * mtatic Peakllanager
+ el a = ol
:doublcwa?c'ﬁm:m.ﬁ.ma =t getllax c:cuﬁc -] * peakl Wavefomn 1
e Moeomtaage| |7 +getTrigger)
e Wa ool-lanager
il + getPeakAreal)
=+ zetSignall double[] ) + getleading Edgel)
+ getWaveto omA real) o
+ Wemor getPeaks() ..
0__1¢
1 1
‘& aveform-lanager Feakllanager
* getH assline] Wavefomm ) * getTriggerl Peak )
¥ getPedemtal RS Wavefoom 3 « getPeakAreal Peak )
[ - L ra arager
[=, SO

* book Peslx| Waveform )

FPeakanalyzes

Wereformanalyzers
* cglculate] Peak )

* calculabe] Wawefoon ]
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Examples how the waveform analysis
works — (1) baseline determination®

. ﬂmﬁ
First liaravion I Ay ﬁ
# \ f.L j i First Baseline Calculation
Ar_| AU N
Poinis Removed
f‘{r\\\
Second Iteration r’“ / ",
VS
i
; i‘/' \‘\. _~ 2% RMS Calculation
y
J| ; ﬂ ' ¥ - Second RMS Calculation
o e b ], 1
e T e v AT+ Second Baseline Caloul etion

( )Taken from the domtest documentation

A VTS S/ s \/—W/\f\l\/\/\/\/\ first baseline

Type 1

multiples of RMS

VAV V4 first baseline
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Examples how the waveform analysis
works — (2) pulse height*

| Pulse Height Algorith1+

Baseline and RMS Voltage values that are summed are

L. deternined by baseline 4. set equal to the baseline
Subtask
'"A """""" ;\:;’\iﬂ-%::ﬁ::::: ::::::.:::ﬂ'::/;:':_‘:‘i::'::i::::::::: i TS ﬂ P o "
P y frpest = P v 1 4
9 Noise Trigger Algorithm finds first trigger ; Next Trigger value is found
’ and then voltage values summed
3. 6.
Process is repeated
M
. P A L
= P v ¥ i

(*)Taken from the domtest documentation 19



Analysisisonly carried out for
records within valid time intervals (2).

* Book aset of result histograms for all
Independent time intervals.

Gain versus HV: find number of temperature intervals.

 Analyse all records from within time intervals.

Find pulse height and fill pulse-hei ght-spectrum for the right temperature interval.

* Oncetheloop isfinished, call 'finalise’ method
from the analysis.

Fit 1/x and Gaussian to pulse-height-spectrum. Find peak position. Thisis a measure of the PMT
gain @ HV (@ Temperature).

e Storethe reaults.
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DOM judgement for the gain versus
HV measurement™.

e Read in results from the analysis output.xml file.

Slope nominal HV

HV Temp Temp

e Judge e.g. Chi? of distributions with straight lines
and cut on their values: pass, fail, incomplete.

(*) Not aterribly good example. 21
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Other tools.

e Display package.

e Oscilloscope and Multi Channel Analyser with
monitor value strip chart tool.

* Monitor strip chart as plugin for DAQ Control.

e DOM data simulator: test robustness of analysis
with artificial glitches.

e Datareader/writer with data version awareness:

DomDescriptor (DomConfig), runHeader, domhitRecord, domMonitorRecord, extM onitorRecord,
rapCal Record.

23



Display package offers help building
up graphical display

S.

package: icecnbetemdag.display |

ExitWindow(]

+window Cloging W indowEwente)

Toplevel Window

+Hadd Cors po nent] 1o pone k)
+add Bde mud e m)
+dizplayW indowr)

ExitCialog

+eEit)

PopupWindow

+add "ora pllCar pone nt)
+aatl IpPanc|f)

FileList Tocls

+aath oo boolkean B2)
+zatProgrezzfint muoober)

Ihpot B leListPanel
#oom pone ms

OuoxputEile ListPanel

#oo raponens

Q..

| .

Bui ldConstrai nes
+build{ G idBEegTonstmi ks ghe,
imgx, imt gy, imgw, intgh,
intwx, intwy)

1lnputE ileltem

CutptE ileltem

+NOPENED
+OFEMED
+_LaSED
+FORBTIODEN

+UIPEMED
+OPEMED
+ZLOSED
+FORBTODET

+izRendablal)
+gettdarasr)

+EetSiatus )
+zaValuesfboalzan mad,

String filenare, int progress
+aotRe adablel boo lean read)
+zattlaraet Sering filenanes)
+zetStetuz int prog)

+ig W riteblef)
+retEazeldam o )

+gettdu raFilke=t)
+getblaxRiece )
+EetStatus )

+2etW ritablef boo lean wrike)

+2etE aze T ara e Scing naroe)

+aettdura Filesint mira)
+aethdaxRecords’int roax)
+oetBbatu s i nt 2t

]

ColorRenderer

|7

| Ihtegel Document
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The display package provides a.o. a
pre-factured main window.

Constructors:

- TopLevelWindow()

- TopLevelWindow(String title, int
length, int width, components, menus)

M ethods:

- addComponent(JComponent comp)
- addM enu(JMenu menu)
- displayWindow()

All other packages will use o rm .
this main window and the - 5
logging interface.




The display package provides also a
pre-factured popup window.

Constructors:

- PopupWindow()

- PopupWindow(String title, int length,
Int width, components)

Methods:
- addComp(JComponent comp)

- setUpPanel() | =

The popup window is used
when only a simple window
IS needed.
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he oscill oscope has four main parts.

set DomHub propeities

zelect actiwve TDOM

set'change display properties

o refrestore display propecties

export graph

select object! =) to analy=e
*esion TL
select analysis o perform
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Simulator will be used to fake faulty
data.

Cet Input Eiles [data and pedestal)

SimulatorJseCase fig =-]

Choose Daea Tnpar Bile

Choose Bedestal Inpot File

Popolave DOTW List

Ser DOW Propewties

Fake Monitor Data

sunolato

Wite Bon Header
mser

bestdag—ic

¥Wiite Monitor Entry
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The display package was used to
create several tools (1).

Interface for o
waveform analysis, | =

| »

Waweforms

L% RN RPN R R )

Waveform Calculation: 2

Pealks: 2 Max Yoltage Algorithm: Three Level -
Baseline Algorithm: Iterative v Maximum Voltage: 126.74491610453 889

Baselineg: -0.2025592619073796  Maximum Voltage Error 5.196152422706632
EBaseline Error 008662819047 168711
Pedestal RMS: 055 16772076005155

Pedestal RMS Error: 2507253731803 746E-5

Analyze Waveform

Peak Panel

Peaks

Peak Calculations
Peak Number Max Voltage Algorithm: Default - =

Log Diisplaying Wind o,
Log Lewel: OFF

| »

Off -




The display package was used to
create several tools (2).

Interface for
data ssmulator.

DOM ID: [103 |

o]

File Edit

Input File List Jacob

nnut Fila Ligt

Readable |

File hame

[ sStatus |

I File1
I File2

Output File List

Writable |

File Mame

[ status |

*| Base File Name:

Max Number of Records:

Number of Files:

1]

DOM List

DOM ID

| Add DOM || Set DOM

Count

Log

off

Run Comment
Date and Time: 2003-07-0%

Run Comment: |user field

Transformer

| Save Settings

|| Load Settings || Start |

Cisplaying Window,
Lag Lewel: OFF

| »

Ll

30



The display package was used to
create severa tools (3).

Interface to adjust DOM properties.

M Prc

Digitisation Speed:

Digitisation Resolution:

Trigger Time:

)
Flash ADC Settings ATWD Settings r Photoelectron Properties \

Number of Digitisations Per Waveform:

200.0

-

64 128 192 256

10

rFIash ADC Settings ATWD Settings Photoelectron Properties \

r Channel 1 r Channel 2 r Channel 3 r Channel 4 |
[ used
Digitisation Speed:

200.0

Number of Digitisations Per Waveform: |32 w

r Flash ADC Settings I/ ATWD Settings Photoeleciron Properties

Trigger Time Calc Method

Trigger Time Calc Class: | Default «

Mumber of Photoelectrons per Record
Fixed Number PhEl per Event:
Poisson Randomizer Class:
Poisson Mean:

User Class:

Time Interval

Fixed Interval Class:

Interval Ticks:

Random Interval Class:

User Class:

Pulse Area Calculation
Aplitude Calc Class:

Pulse Height Distributions
Equal Height Class:
Amplitude:

Random Height Class:

User Class:

[

200 |
Default
Default

100.0

Default ~
ER

Default v
Default +~

Default +

Default ~

Default ~
10.0

Default

™

| OK H Apply || Cancel ‘

Digitisation Resolution: g8 -
Trigger Time: 10
| oK | ‘ Apply | | Cancel

[ ok |[ Apon

Cancel |

31




Summary, outlook.

* Procedure setup in the freezer is converging

e A set of auxiliary tools (osci, mca, ssmulator) under way
* Vearsioned dataformats under construction

* Release available soon

e Bottlenecks: reader/writer with versioning
no hardware to play with (adds a lot of
motivation)

* Need more input about: monitoring
data basing procedures.
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